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,mult file a motion to intervene, Copies

7 ‘BRLING COOR §717-01-4

. .0 { this filing are on file with the

Commission and are avallable for public
Inspection,

Kenneth ¥, ﬂlnh

Secretary.

{FR Doa. 8566889 Piied 13-00-83 48 an)

 foll
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The ﬂlln. lndeunl nbmlh the

Tnkcnodathltcn 20,

.10‘3. Déaald B. Rieflec filed

appucaﬂon pursuant to section,308(b) of

" following positions:.
Dlmton—Nlanu Mohawk Power

.. Corporation
" Director—M Buk (Dnhwm)
, organ

g’ Tnnum—] P Morgan lnm!undm.

hmlnxmnmn “?-“

the Federal Power Act i hold the

Sources and Uses of Funds -

of New York
Chairman, Sources and Uses of Funds:
Camnnm-]. P. Morgan & Company,

ted
Dlmtor-d‘hl Natlonal Rclmurmu
Corporation - -
'rnczlmn—l P. Morgan Luumndlng

ré%a-?ﬂvm lxpon Punding

dnlrhuobohmdono
should file a motion to
tost with the Fedaral
Commission, 828

tm nld
m or

Cw
D 50420,
and 814 of the Cenmlmn'l Rules of

. Practios and Procedure (10 CPR 808,811,
7 388.314),

et be fled on o8 Defore Jamuary 17,
6G.ON OF DEIOrE janual
1904, Prolese wil be considered by the
commmlon in determining the
m uum to be taken, but wil
pmomm ries to

_application
"the Federal Power Act to hold the

- Vice President—The Clhclnnlu Gll &
. Vice President

North Captiol Evrvet. NE. Wl
- D.C. 20428, in accordance with R

-the prooeeding: Any person wishing to.
‘become a party must file a motion to

B W
in m“wn.h.l -

“Texas) submitted foe fil

 any amounts collected

followlng'

Take notice that on December 19,
1983. C. Larry Schmidt filed an -
uant to section 308(b) of

following positions:

 Electric Company R
cton—’t‘hc Union . -
. Light, Heat and Power Company
Any person desiring to be heard or to .
frotm nld filing should file a motion to .

o nlmom or f““"' with the Federal -

tory Commission, 823 -
on,

and 214 of the Commission’s Rules of

Practice and Procadure (18 CFR m.zn. -

308.214{” such motions or protests
should be filed on or before Janvary 17,

71984, Protests will be considered by the
- Commission in determ

the Co
on, but will
not serve to make protestants parties to

appropriate action to be

intervene. Coples of this filing are-on fils
with the Commission and are lvnlllhlo
for publie inspection,

‘Kenneth P. Plumb,
‘.-mmam y
- mmmmnmmm
SILLING 00O §717-81-0

:o.;«.‘. Nos ERRE-T08-000 and ER2-T7=
Wost Texas umu w.l !Mund
Report

December 58, 1088, ' :
Take notice uul on December 23,1008
Wm Texas Utilitles Company (West

R tto.an Q¢ il:.ln l.m
Qport pursuant to.an ] :

Co?nml:llon Latter Order which

ted the settiement uﬂmmt

h : l? Wast 'rml cnd its

e e cxmses that It refundad

in axosss of the-

settlement rates 1o be hiard ot 10

mm!t this filing .'53&4 file comments

TR

Intervens oe protest with the Pederal s on fi
" Ene xmﬂ'&, Commisalon, 25 hl' mﬂ" ool s g ae ol it o P o Regulato
N ; - With the Commission and are nvnﬂablo Comm| r:ﬁy ol Straa
_ Capitol Street, NW, Washin on, for publie Inspaction. all ommission, 828 North Capitol Streat,
D.C, 20428, tn. cawith the Rules  Kesooth p - N.E, Washington, D.C. 20426, on or
Hand 216 of the 's Ralos saneth I, Plumb, . - before January 11, 1084. Comments will
ol and wecm Sacretory, be considered by the Commission in
Wm.ﬂl ‘M!}mﬂn sach mot _ [PR Doe. 8-34824 Piied 12-30-03; .,.. ,,,,, : . determining the appropriate action to be
- prolte t; shouid be fled b?f. or BLLIG COOE 717014 _ taken. Coplos of this filing ara on file
T by Promt“w!“ll b.m with the Commission and are available
, cmu:znd bymtbo Comm.iulo pl " [DocketNo. 'o_mm] - for public inspection.
+ determining the sppropeiate a:uon tobe : 7 Ravpeih . Plumb,.
e mt'::'u will rt‘z‘outu'tv,:to mnhdm& G Larry mm'dc Appllcauon o : i:c:‘:yaum«mm n;l o
5 parties to the procas December 28, 1069, )
;. Anyperson wishing tobecome a party ' The fling individudl submita the = e co0t 1741

[Docket Ne. 1D-2082-000]

" Prankiln H, Willlams;. Appllcltlon '_

Decomber 28, 1063,
The filing individual lubmlu (he ‘

B follo wing:

* Take notice that on December 8, 1983,
Franklin H, Williams filed an '
application pursuant to section 305(b) of

_ the Federal Power Act to hold the a

following positions:

. Dlrectov—Conuolldutod Edison

- Company of New Xerk, Inc;
Directo: B—Zhemloul w-York |
Curporation and Clamical Bank..
- Any patson duldns to be heard or to-
rotest sald filing should Ale a motion to

ntervens of protest with the Pederal -

- Energy Regulatory Commission, 823

North Capitol Strut. N.E., Washington,

'D.C. 20428, in accordance with Rules 211

and 214 of the Commission's Rules of

Practice and Procedure (18 CFR 388.211,
.~ :308.214), All such motions or protests

should be filed on o2 before January 12,

. 1084, Protests will be considered by the -

Commission in determ the

. ‘appropriate action to be taken, but will
-not serve o make protestunts pactivs to "

the progoeding. Any person wishing to
become a purly must file a motion to _
intervene, Coples of this filing are on m.
with the Commission and are nvallahlo
for public lnlpcouon. : ;
Keaneth I\ Plumb, .

" Seorwiary S
Jlnnummu-uquul R
BLNG COOR e17a1- , ,

INVIHONIINTAI. PlO‘I‘IO‘I'ION :

lom “ﬂﬂ m ““-ﬂ

" Oyolohexanone; Responsetothe
_ interagency Testing Committee

" Aoanew Bavironmental anollon -

Agency (KPA),
" AOTIOM Notlae, -

SUMMARY: The Interagency Testl
Committes (ITQ) mnmmondod o

PA



i

. submitted a proposed pro ‘
- oyclohexanone for health offects testing,

" ADDAESS: Written comments should
.[OPTS-42048] and should be submitted

~ Control Act {TECA) (Pub, L. 94409, 00
o Stat, 2003 of 100,418 .8.C, 30m " [ [[OR

~ - developad throu; A
' 'a:: 7,;'.’5 by EPA'in assessing the risks

_ Pederal Register | Vol. 49, No.

1 / Tuesday, Ianu"abry:‘

3, 1984 / Notices

o that eyclohexanone bcsci,ml!dmd'fér

ealth and environmental effects testing,

 Following the recommendation, ¢ :
ol'U.8. cyclohaxanone manufacturers

gram on

EPA has tentatively coneluded that the
industry testing proposal (s adequate to-
address the ITC's and the A ency's .
testing concerns for health effects and
that environmental effects testing for -
cyclohexanone is not necessary, . -
‘Conisequently, EPA is not st this tima
proposing a rule under section 4{a) of
the Toxic Substances Control Act
(TSCA) to requirs health or '
environmental effects testingof -~
cyclohexanone. This notice constitutes
the Agency's responss to the ITC's

, - designationof cyclohexanone as

required by section 4(e) of TSCA.

' DATE: Interested persons are invited to
comment on this fmpoud decision. All
commants should be submitted on or

- before Pebruary 17, 1964, - ;

bear the document control number
“In triplicate to TSCA Public Information

- Officer (TS-793), Offios of Pesticides
- and Toxi¢ Substances, Rm E-108, 401 M-
- 8t., SW.. Washington, D.C. 204080,

"~ FOR FPURTHER INFORMATION CONTACT:

Jack P McCarthy, Director, TSCA
Asslstance Office (TS~799), Office of
Toxle Substances, Environmental - -
Protection Agency, Room BE-843, = -
Washington, D.C, 20460, Toll Free: (800=
424-9065), In Washington, D.C.: (554=

- 1404). Qutside the USA: (Operator 202«
- bb4-1404). 0

SUPPLEMENTARY INFORMATION!
‘1, Background -

~ Buction 4(n) of the Téxlc Substances

authoriges EPA to promulgate
regulations to require manufucturers an
prooessors o test partioular chemionl
substunces and mixtures, Data - -
gh these (el programs .
that the tested chemicals present to -
health-and the environmant. Ssction 4{s)

of THCA established an Interagency
© fanti

Committes to recommend to
- EPA a'list of chemicals {d be considered
{or the promul:uuon of testingrules
under section d(a)of the Act.. - .
In April, 1076, the ITC designated
e i Ry
inite _ ul :
§ Regists on:m.:m(un

** §1808) (Ref. 84), The ITC recommend:

that gyclohaxanone be considered fon
1 ).H?:llh effects testing, including
ca . L0 (] e -

p - e‘ffe@:tl'(including'nemlogical and

- epidemiological study; and (ki)

© substantial production, (2) its

- submitted under TSCA sections 8(s) .
*. Preliminary Assessment Information
- Rule (40 CFR Part 712) and 8(d) Health

. discussed in Unit [V, EPA Is not

- cyclohexanone.

. be 708 milllon pounds, most

* adiple acid, which in turn are

—_ commaerciel gre

137

foﬁtogenl'city (with beKavioral st dles
- In the offspring) and other éhroni: 0

reproductive studies); (2) an -
environmental effects testing, The [TC's.
recommendstions for testing of

cyclohexanone were based on: 1)

widespread use as an industrial iolveh! '

- and as a solvent in consumer use

products, which was expected to result
.In'potentially high worker and general
- population exposure, and (3) potentlally :
large quantities released to the - =

environment.. .
In evaluating the ITC's testing
recommendations for cyclohexanone, .
EPA considered all revelant information,
including the following: (1) Information
‘presented in the ITC's Fourth Report; (2)

. Information reported by manufacturers
- of cyclohexanone, represented by the -

Industrial Health Foundation =~
Cyclohexanone 8tudy Group; (3) data .

and Safety Data Reporting Rule (40 CFR -
_Part 716); and (4) other published and
unpublished dats available to-the -
Agency. Based on its svaluation, as

initiating rulemaking at this time under - -
section 4(a) to rat?ulu healthor - - -
environmental effects testingof

11 Assessment of Exposure snd Health .
and Environmental Effects ‘

A. Production; Use, and Bxpap;n ‘

Cyclohexanone is & six carbon, -
saturated, cyclic katons: The only B
functional group present is the carbonyl

- (C=O) group. It is & colorless liquld at

room lemperature (bolling Eo,lnt 100°Cat.
19im) with an odor resembling
sppermint and sostone (Ref: 34). -

. PRduction, Productionof .
oyclohexanone in 1081 was e Jﬁ?&'n” :
‘was used as 8 caplive intermedinte in . -

the production of caprolectamand

intermediates for nylon 6 and nylon 0.6,
fespectively. Merchant salesef
cyclohexanone were 4.7 peroent (30,
.“million pounds) of the 1961 production
total (Ref, 80): ; =

. ttractive solvent in coatings where a
~ slower drying rate {s desirable. It {s an

operations or from accldental
- ‘Humans are likely to be exposed to _
- cyclohexanone whenitisusedasa =
.;:lrnt in open processes, The National - =
]

- more frequently in industrial rather than

“leathers and textiles, metal degreasers,
- lnoquers and stains, and paint removars-

Cycldliaxn’nqne'l slow cVapor-liéﬁ
rate and good solvency make It an

excellent solvent for various protective = =
‘coatings and adhesives, for vinyl .
chloride and copalymer resins, andis -

- also used as an ingredlent in some

pesticide formulations (Ref. 33). Becauss

of its expense relative to other solvents -~ ,
(such as acetone and methyl sthyl :
ketone) and because of undependable =~ —

~ supplies during a tight {1973) market,

growt,h of cyclohexanone as a solvent
48 not occurred as one might have -
expected (Ref, 32). Of the ketone

. solvents, cyclohexanone comprises

about three percent of the markat; only -

_ abaut four to five percent of total

cyclohexanone production is used as »
solvent (Refs. 4 and 43). :

2. Occupational exposure: The
number of persons axposedto = -
cyclohexanone in its use as a chemical

. intermediate is limited because nylon = -
‘manuficturing Is done in an automated, -
.closed system. Exposure in these -

a

operations could accurduﬂn?el':ﬁnln. . :
spills,

itute for Occupational Safety and

Health (NIOSH) surveyed three

. industrial sites where cyclohexanone

was known to be used as a solvent:

- Concentrations of cyclohexanonae In: -

atmospheric samples varied from < 1 -
ppm to 21 ppm, depending on the
operation (Ref. 36). The American e
Confersnce of Governmental Industrial
Hyglenists (ACGIH) has a recommended

“standard (8-hour time-weighted average)

{ in ale for ayclohexanone in
?ho‘?vggﬂl:o.a. Acc% {o'planning on
lowering its recommendation to u,r
based on a NIOSH (1078) proposal |

m,
.'_l'

» According to NIOSH {1980) . -
L z,n#n‘:m.‘ ::l'u.m people are polcnunply -

exposed (o oyolohuxanons In the .
m;rk luce, - o lunlnm )

nsumer ure,
solvent uses, cymohmnont foused

-consumer applications, Lee et al. (1978} |
reported, howeven, that oyclohexunone
{s used as a solvent {n consumer - -

roducts such as spot removers for

' 2 hi sdss. ~  usedinfumilure repairingand -
ohsxﬁ:;’l‘m. n’n:‘?:!.l?l:‘.:: : solvent . refinishing. Rxposure nh:? llhcu uses
b mln“l‘. “md’"’ :ggnndﬁ TR ?ﬁ&" h skin ab hl'l%n. .,' rpel :

j -'I:.lc.lotgavi:l.o&l Ay ‘ e mmlpop.:? tioh exposure.

ﬁ'ﬂ:g.m'ﬂkin.j

nd a high pi (09.8 percent
ketone, H’?m - -

Patterson et al. (1076) modslled the. -
clohexanone from a major
-manufacturing plant. 1}:«1 -mumod a
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. of general
_Teported the presence o

~water analyzed by the EPA Laboratory
‘In Cincinnati, Ohio and in one sample of

* oyclohexsnone relosse to surfuce waters
" would be from wastewatsr discharge

~Federal Regis(ar | Vol. 4, N/o, 1 / Tueadéy;
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plant praduction °”,40 million pdunds/ :
on rate of ons percent

-year and an emiss)

‘of thal, or 34.5 g/seq of cyclohexanone,
This latter astimate was derived from

~ _Information on similap chemical
. Processes (Ref, 40), The
- ground level concentrst

ealeuluted that
, ! ons, 800 melere
rom the release soures, eould average
1.3 ppm over & 1-hour time period or '
8pproximately 1.0 ppm over & 24-hour
ma period, Aside from this postulated -
exposure from cyclohexanone (i1 the .
atmosphere in vicinities very close to
Industrial plants, there Iy litile indication
population exposure, s
Shackleford and Keith (1978)
f cyclohexanone
in four sumples of ﬂnlshe?drlnklngf

Howaver,

drinking water analyzed In Ottumwa,
lowa, 8ampling sites and concentration

‘levels wera not given,

8. Release. Releases of cyclohexanone
{nto the environment are expected to be
largely due to atmospheric relenses |
resulling from production, storage, and

- (espacially) solvent use of the chemical
‘substance (Ref. 40). Putterson a¢ al: -

(1976) estimated annus! lossus of
clohexanone in 1074 (production

- - about 850 million pounds) of 42.8 million

pounds from solvent ise, 8.5 million

‘pounds from praduction losses.und 0.3

million pounds from storage losses.
They assumed that all of this loss would
a to the atmosphore and, In the cuse of.
the solvent loss, would be widely
scattored geographically, Using some
other assumptions, JRB (1081) estimated
annual releases of cyclohaxanone to the
environment for 1070 (production 878

- million pounds); agein it was estiinated -

that the single groatest reloase of
cyolohexanone into the environment

- would ocour from solvent loss t0-the -

atmosphere (43.0 million pounds), .
Produoction losses would contribute an

- "additional 4.68 milllon pounds to the
. atmosphers and 20.3 million pounds to
“wastewater, Losses from other

processes would account forun -
additlonal 0.38 milllon pounds to uir und
-0.006 million pounds to wastewntar, -

The greatest point sourceof =~ -

‘(Ref, 24). Modalling was performud for

"~ this source using worst case

assumptions, including saturuted -
“influent (26,000 ppm welohunnm) and
no waste treatment (Kef. 87). Maximum
-environmental concentrations of less

Mean snvironmental lovels were
;szt;mated _to,lb?1 less than 1 ppbup lo

23 ppm cyclohexanone, deperiding on
- the site (Ref, 57), Howsver, ponding on
_cyclohaxanona is treated befsre being
discharged and availuble
Indicxtes that environmenta] lavels of )
eyclohaxanone, which would occur us 4

. tesult of wastewater discharga, are four

to six orders of magnitude lower than
the worst-case estimates Just glven {l.e.,
maximum aquatie concentrations ‘would
be less than 6 ppb after treatment), It
-was reported that four of the six .
cyclohexanone producers discharge to
wastowater treatmant plants thut utlljze
aclivated sludge systema. A fifth .

. producer has two sites, one which also -

discharges to an activated sludge
treatment plant, The second site
discharges to a retention basin only,
However, analysis of the.¢ffluent from
the retention basin has shown no
detectable cyclohexanone (detection
limit 1 mg/1), The sixth producer's. .

. wastewater containing cyclohexanone is

* spent solvent recovery are huzurdous
. wastes llsted under 40 CFR §261.31 a8

* B, Health Bffects Information

. ] [ (J ‘ ' .
-1, Mutabollsm. Cgo}:ﬁuxg::::d :' " -

--subsequent excretion of the gluvuronio

- (Refs. 14,23, 29; BIZ. lxd._lta).w widies - y
acute Toxleity. Acuts LOw atu - @ signilloant caturactogenio effect when

- - than1 ppb up to 60 varying =~ -
: "ac.a';rdm lo the pn‘:mn r?u& -
siredm, were calculated for each of the

- lants manufacturing
" ayolohexsnona inthe Unitad States,

‘One in-house treatability study of

~transformation {0

~ disposed of in Injection wells (Ref; 21),

It was further reported that thore Is _

little Information available at the
" - present time on actual influent and
- efflluent concentrations of :

cyclohexanone in wastewster, However,

limited dats suggest that concentrations -

vary from 1-100 mg/1 In the influent to- -
the activated sludge treatment plunts. -

cyclohexunona, utilizing a scaje model
of an activated sludge plunt, showed .
reductions greater than 99 percent (Ref. -
21}, Purthermore, process wastos

- containing cyclohexanone are rogulated
. under RCRA. Spent cyclohexanone

solvent and the still bottoms from the.

EPA Hazurdous Waste No, F003,

lokly malubolix
{ uocmn’;:rurn:l:bol.lo-pllhwly bein
clohaxanol followed
by gluouronidation in the liver with

scid confugates in the bile and urine-

-on guinea pige, rats, mice and rabbite. -

- show that the acute toxloity of

oyclohexanone lo thuse species is on the.
~order of 1,000 to 2,000 mg/kg (oral or
intravanous routes of administration)i

- no significant difference in acute

toxlaity was found between males and
females (Refs. 10, 82 and 83 ‘

bbits exposed for 00 hoursat -
. 5‘.’3’::'; m m"o?:a . Although there wate

~ signs of toxlclty observed, no fatalities

- -éxposure,

information

_duy, 8 days per

- hours, under t

Expoture by inhalation hz“.d ot - : /, ml doses of undiluted material) or .

wera observed urﬁong the four Bnlm‘gljls
reated at the noxt highest doge in this.
experiment, 1,414 ppm.:after 300 hours of

The mu!or 8ign of intoxication in
tabbils fo lowing an aouta oral dosoof
1.8-1.0 grams/kg of syclohexunone wus
ndrcosis (Rof, 82), - . ‘

Pathological examination also
revouled marked lung dumuge, including
atelectosls, edoma, hamorrhngs, und
necrosls of the respiratory epithelium
(Raf: 82}, Treon ef al, (1943a) also noted -
severe, widespread, vascular damage at
unspacified dosnge levels, Postmortam
exumination of rat and mice dosed with
cyclohaxanone revealed Intestinal -

-congestlon, suggesting an irritant effoct.

Light narcosts and loss of coordination =
wera also observed In rabbits given un. _
Inhalation dose of 3,082 ppm, 6 hours per .
waek, for 90 hours, but
lven 1,414 ppm for 300
@ sume dosing schedula -
{Ref. 83}, Irritation to cyclohexanone.
was also observed down to 300 ppm but
was not sscn at'the lowest dose'of 190 -
ppm (total exposures for 300 hours). - .
Cyclohexanone has also been shown:

not In rabbits

“fo be Irrituting to both the skin and ayus.

of rabbits (Refs. 8 and 19). Undiluted
cyclohexanone (0.005 m! and 0.02 ml)
applied diractly to tha eyes of rabbits -
caused injury of grade 8 (out of

. maximum severity scors of grade 10,

which the authors classified as having a

-~ sevara irritating effact (Ref. 8). Topica

u?pllcatlon of cyclohexanone ta the skin

of rabbits, as a 12.4 to 99 porcent -
solution in cottonsced ofl, caused slight -
{12.4%) to moderate (49.0%) to greater
than marked (99%) skin {rritation within -

.. one day of upplication (Ref. 10). The. .

Irritation effect seen from each solution
raduully ducreased, with no observable .
reitation on duy 2, duy 3, and duy 7 for ™ -

. adch of the above three concentrations,
- tenpaotively, e

8, Subohronie und'ahmnin lnx)uhy. :
The major offects sean from subchronis
exposura lo cyclohexanone include -

. primary (rritation and:ganeral central =
~ hetvous systam offeats such as narcosls,

lothargy, tomors, and hypothermia (Rals.
end83) N
Rongstorff of a/. (1072) also observed

oyolohexanone was adminlitered to -
guines pige threa timaes pur wauk for 3
wueks, howaver, subsequant studies -
have not confirmed that cyolohexanons -
vauses cutaractogenic effects, In the .
Rengetorlf o/ al (1073) study, three -
groups of guinea pigs recelved = - -
cyclohoxanone sither cutansously (08 = -

suboutaneously'(0.08 ml doses of 8
percent syclohexanone In saline),




. - -8ulnes pigs ,
. administored eyclohexanone using the-

* undiluted-cyclohexanone,

- -datd from the studies utilizing guinea
+ plgs also indicated that guines pigs are
- ‘not en appropriate model for

-~ cyclohexanone exhibits generalized
. CNS effects with sufflclent

Perbelini o¢ a/. (1981) studlied

. nefvous sysiem lesions. Control rats

- vyolohaxanons

" Indicative ornewologio defleit. .

. with Daolllus sublilis and Salmonella

__Federal Register

/ .Yol. 49, No. 1 / »Tﬁé‘sda:y. ]anum"j

* Subsequent work includes: studies
sponsored by the Industria] Health
Foundation (1383b) In which rats and -
were cutaneously

° TA 1838, TA
.. - However,

~ cyclohexanone in the Ames assay (with .

3, 1984 / Noti{:es e 139

typhimurtum (straing TA 1838, TA 1837,
98, and TA 100), -

Florin e¢ o/, (1980) also ran

and without metabolic activation) n S, -

same dose and trestment schedule 8 lyphimurfum strains TA 1538 |

~ Rengstorff o o/ studies by Travenol TA 98, and TA 100 and !ound'.:;':a’t?vaz'
‘Laboratories (1082) {n which rabbits and tesults in their teste. Collins (1671) found
gulnea pigs were administered + thatcyelohexahone also had a o

cyclohexanone Intravenously (iv) at two—oytogenetic effact in his Investigations

dosages (0.5 and 8.0 mg/kg), o
cutaneously, at a dosage of 0.5'ml of

» again using
the same treatment schedule as '
Rongstorff et a/, (1072); and & study by
Croener ot a/. (1962} In
administered ({v) 50 and 100 mg/kg

- cyclohexanone in saline solutions

contalning 0.28 and 0.50 percent
- eyclohexanons, respectively, for 28
consecutive days. No cataractogenic
-effect due to cyclohexanone was
observed in any of the thres species - N
“ tested in these studies. Additionally,

eataractoganests studles; lentoular

changes are indioated to be-an inherent

characteristic of guinea %l?t. as shown

bg relatively high levels of cataracts

observed n tha control groups (Refs. 22,

51and85), - P
4, Neurotoxocity, Although

~

-administration, it does not appear to
affect the peripheral-nervous system.

. eyclohexanone in Sprague-Dawley rats
‘to determine whetherornot :
cyclohexanone causes peripheral

wera trantad with paanutoitand -
experimental rats recelved .
intraperitoneally 400 m Ik’ldly =
cyclohexanone, The animals ware dosed

- “for & 8 day period each week for 13

waeks, Alter 6 and 13 weeksofl -
adminlstration, electrophysiological and -
histologioal examinations were .
performed, The rate trealed with g
in rod S
the studyand- -

condition throughout
“maintained s omdv.wmlﬁln, o
_comparabia to the con o troated

rals did not exhibit signs of
neurotoxicity, such as motor deflcits or
staxia, sither at week 8 or week 13, The
-‘nlumpathol‘osod examinationalso -
showsd that there was no effect .- -

,,D.Mulaganaf(. The mutagenie
potentlal of cyalohexanone ls somewhat -
unclear, Massoud ¢ al, (1080) oblained

positive results in mulageni W'llu"l ,

- (UDB8), bone marrow
which rats were  -mouse dominant lethal, sperm o
- abnormality, and Drosphila sex-linked

groups of eggs wers exposed to
. cyclohexanone vapors (at an unknown, °
~ but reportedly constant concentration)

- nonexposed control groups. Although

, g:omd q study in which sight

.+ values, the experimental mice had the

using human leukocyte cultures, =
McGregor (1980) screened C

.. cyclohexanone for mutagenic effects in-

flve tests: unscheduled DNA synthests
togenicity,

rocessive lethal. The UDS and sperm -

- abnormality tests appeared to be clearly
.. negative; tha three other tests were also- -

considered by the suthortobe .
statistically negative, but the results
were not as clear because of various . -
probleama with reproducibility, positive

control response or, in one case, with
* the experimental response
" belng affected

animale,

] se possibly. .
bya Viral infection in the.

8, Taralos noily, A‘ltudy done on

. chicken embryos by Criggs et a/. um)'--‘

indicates that cyclohexanone may have
teratogenic potential. 8ix experimental -

for 3 10 12 hours, beginning at either the -

- start of incubation-or after the first08 <

hours of incubstion; thers also were six-

the results are difficult to interpret, there

"did appear to be treatment-related

effects, such as increased mortaility : o

“and, in two experimental groups,
i we&ml ehlp " o’h‘mvmn the .
' lng had curled-in toes, There were no-

Tha chicks were unable to.walk

other anatomical abnormalities. =~
observed, aside from the curled toes. -
Griggs ot o/. (1071) postulated that an .
upper motor nsaron lesion or other
functional abnormality atthe - -
neuromusouler junotion would be the
cmlmropnhln-c ect of cyclohaxanone, -
:tn stopathology was performed, -

‘mf;vduqun effects. Thoré"in no = 04)

ffacts studies of
L
od Intra rltu;:.l{;?" ‘

' mice wete ! { .
% dey -
o e e Y ntrol

percentage of %ﬁuﬂdi.,l and 83
':mlnl l:‘ 1;\:&. via |Il fcm”r litter
sroent wouldbe
,:::ﬁ':,“ tl:lmnm in this test), The.
number of resorption sites was 48 - -

e ersis

-, 20°C), with a low s0il adsorption

- ILA., mostof the cyclohexanone - ;
- released Into the environmant will be

~fromair. It

- -cyclohexanone will be sorbed tosollsor "
-sediments and that concentrationsin ;

- ﬂo(olynll‘nuqﬂonl (Refs. 8, 24 and 38).
urban

~ hydroxyl radicals and other oxid :
- compounds, photodegradation
‘mucn .

-+ repotted that

" Acinetobacten and Prevdomonas: These

. ercent of the i:ohtrol value of 0.48 ‘
ﬂ tter. A significant anti-fertility mep;r :
.'was, therefore, not observed for .
cyclohexanone in this screening test;

C. Bnvironmantal Fate ond Effects

Information

- 1, Bnvironmentol fate, ‘,Cyc':l,ohcx'an‘onvc ‘
I8 very water soluble (23,000 mg/1at = -
20°C), of moderate volatility (¢ mm Hgat .

coefficient (Kocm17) and a low octanclf . .
water partition coefficient of log Pm081 . - *
(Refs. 12 and 88), As discussed in Unit , i

reloased to air. Most of this release will

be from cyclohexanone’s dispersivenses
a9 a solvent, and concentrations Inafr.
will be low. Low environmental -
concentrations are also expected as a
Tesult of wastewater discharge from -
manufa EL.‘“' {see Unit ILA.),

Data obtain ‘'om mathematical -
‘modelling indicate that
will partition preferentially to water
also volatilize from
water 1 mater in depth to air with &
caloulated half-life of 2.6 to 5.0 da: Do
(Refs, 13 and 24), Modelling Sy Falooet . .
al. (1080) further indicates thatlitle -~

clohexanonie - =

ek B e,

these compartments will only be a.
fraction of those in the water o
compartment (Ref. 18). Co ,

In air, cyclohexanone should readily: -
break down by photo-oxidation o

<

atmosphere, cyclohexanons is
sxpected to photodecom atafalrly ;
rapld rate, with a half-lifeof10t082 .
hours (Ref. 24), In rurei atmospheres, ‘
which have a low concentration of

AP

be .
uch slower and would depend more
strangly on cyclohexanone's potential -

" far direat photolysis, Cyclohaxannnala. - -

Aalso expected to undergo direct
phololﬁll. Seratand mid (1080)

, cyclohexanone absorbs .
substantial amounts of radiationat -~ .. ¢
wavelengths above 200 nm (a cutoff -~
value on the low end for photolysis, Ref. . -

n water ot solls, dfelohoknnono Is

y ded by microorganisms; A
“number of microorganisms have been
:fcnugcd °;:| xlnu.lbl: «‘: mm :.n and
: ' exanone, in L
l\.t':l:u.of Nocardia Zoogloes,

e etaren pabitts d prew oatnd

ne he K. T
t.l:u::l:‘; qdohumom,wmulmm_ !
ghemical as & sole carbon source (Rafs. . .
8, 11, 35,38, 48, 49 and 80}, Murrey o ¢_I.z.
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using mammals. The Study Croup has
‘Proposed lest fnitiation two months
after fina} EPA publication nths
Foderal Registor accepling the Study.
. Group's lest progran:; with tegt ‘
complelion 13 months ulter tosl

. &9:?.2::2;{’:2??;‘;%? :g;jgre’w at :ngui’trlal Health'chjundeHoh. submitted |
| \ A lesting proposal to add '
cyclohexanone as a carbon source, lesting concerns for the pr:tz;:?:l ﬁZaAH; _

There wus an Initial lag of 10 hours with effects of cyclohexanons, The study

the ststiona phase of growth roach
. . 1ed  “group was not askad :
by 30 ho_uu.rt’;luar (mnf, found that an cnvh?onmntal :;f:cts(?aga:: ?n the

Initlal eyclohexanone sonaentration of - '

o - program bocausa the Agency does not iy, , ; m
'::.-~ . ﬁgorﬂﬁ l.: dlupmud. 40 measured gu!(cw that an(ronmogtul eyf!ecta : u'}tm"l :L‘;? l:ir:;mzﬂ:n] rqporg “ m(m»lh‘a :

—- b cal oxygen demand (COD), Aesting {s necessary at this time, The “The Stud ‘ :
ff : lxiol: & medium of sdapted sctivated Study Group was, however, asked to with 71‘1@";3:,?.' ?:':1% h:l’dmm“heg ‘FPA
p sludge ata rate of 30 mg COD/g dry address all of the health elfects labor ing thove tosts. T

‘ h ; ] - borator ducting t . The.
2; g’:'giﬂ."'m %:'; :‘l"(‘i’;;’;’)"; : :n%‘l'g'l:‘;‘;‘ad- - concorns raised by the ITC, and their - ,sﬁﬁod;gg:n%;?& :lion:o:\lx:t::?:; L
% . found thatefior s duy's 863 percen; oi’v proposal includes testing for all of the adhere to the linal TSCA Good

ITC's and the Agency's effects of

AT R IR R

b
N

e

theoratical oxygen demand for -

_ cyclohexanons wus ramoved whon -
cyclohoxanone was added to scelimated
sewage sludge from a laboratory-scale.

activated sludge unit. Measured COD in
this experiment was 2.44 mg/mg;
measured biol~pical oxygen demand
(BOD) was 1.0 -.z/mg; and theoretical -
oxygen dems ( <vas 2.74 mg/mg.
_ 2. Bnvircamantal effects, . -
Cyclohexanons has been shown to be
only slightly toxia to & varlety of -
organisme that have been tested in

‘acute toxicity tests, Acute LCye values

for the fish, Leuciscus Idus, and the -

- invertebrate, Daphn/a magna, were:
between 536 lmf 800 mglf {Refs. 8 and

ests on algae, a protozoan, and

" lerrestrial plants also indicate that
cyclohexanone s not very toxia to .
environmental species. In toxicity tests -
of seven days duration with the algas -
Sconodosmus quadricautaand .
Microoystls acmrlnon. cyclohexanone
inhibited cell multiplicationat :
concentrations of 82 mg/L and 370 mg/L,

* respactively, (Ref, 7). In a similar tast of

.- three days duration, the minimum

. concentration for inhibition of cell

- multiplication for the protozoan,
-, Bntosiphon sulootum, was 848 mg/L
" - (Ref, 8), Corn plants irtigated with.
. wastewater containing cyclohexsnone

‘were unaffected in terms of ylelds of
cobs and number of kernals per cob,
compared to untreated plants, up to the
highest concentration lested,

germination oflcuun seedoatn
ﬁwcloh_aunonn concentration of 41 my/

111, Testing Progesm _ _.
Re um'auvu of the nhhb:anono’
Industry N

In the spring of 1081, EPA began
disoussions with representatives of the
£+ -cyciohexanone industry regarding the
& « need for testing of cyclohexanone to
' characterize its healthand: -
environmental effects, The industry,

X . organized as the Cyclohexanone Study- ‘

, ~Group under the ausploes of the

. concern n this area.

_ Induction of sister ¢

mg/L
Ref. 10), Reynolds (1077), howsver, =~
‘gb:lrv?dl.!yc;wnru‘umlhuton of seed

A

" Mutagentolty, lcratogehqlly. and

. reproductive effects testing will be .
- performed by the Study Group, The

neurological and behavioral effects on

- rats exposed prenatally to

cyclohexanone will also be examined.
Mutagenicity testing will examine the
romatid exchanges.
chromosome aberrations and gene
mutations, using cultured Chinese ..
hamster ovary cells, Protocols for the

. -mutagenicity testing have baen

submitted by the Study Group and have

been reviewead by the Agency and o

Ludgad to be adequate. The Study Group
as proposed that mutagenioity testing

- begin September 28, 1083, be completed -

December 18, 1083; with a final report on

. April 30, 1084, Teratogenicity testing will

‘be an inhalation study using the rat. A .
probe study, setting exposure S

~ concentrations, has already bean A
- completed, Both the teratogencity

protocol and the probe study have been -
reviewed and found adequate by the - -

Agency. The Study Group will also-run, - "

in tandem with the rat teratogeniolty
study, a teratogenicity screening study
using the mouse, Mice will be exposed
to eyclohexanone at tha high dose of the -
rat study, using & sufficlent number of .

- mice to obtain 20 pregnant females: The

effacts of cyclchexanone on thess mice .
will be compared to a control group,
Should a teratorento sffect be seen; a
ful Imloaglnany ﬂu? on mice will bs
conduated by the Study Group. The

Study croup.p‘ro%omd that the v

teratology study begin October 18, 1083,
-and be completed December 18, 10001
with & final roport on April 30, 1084,
- The protocol for the reproductive -
e A
oncy !
Cotant gm‘. Includod as an addition to

- the reproductive affects study is a study
-~ {0 examine development neuropathology
* in the rat: Previous work by Parbellint ot

al, (1081) demonstrated no neurologloal
G o ol (1972) o o earyos
_.hoﬁ'mm‘. on devaloping chickens

and suggested a nnd for oﬂow-up work

"+ “Laboratory Practice Regulations:

- The Study Group also has agreed to

“permit lubaratory audits/Inspections in

accordance with the authority und
procedures outlined in TSCA, section 11,

. at the request of duly desighaled .

representatives of the EPA. These

- inspections may be conducted for.

purposes which include vertfication that '

" testing has begun, that schedules ara =

being met, that reports accuras. .y reflect

-the underlying raw data and

interpretations and evaluation thereof, =
and that the studles are being conducted

_ #ecording to Cood Laboratory Practices.

The Study Group has further-
committed that all raw data, - T
documentation, including R
correspondenace related to the conduct
and Interprotation of the study, records.
Pprotocols, spacimens, and reports
genorated as a result of each study will' .

e rotained for 10 years. In addition, the
raw dala documentation, records, - .

rotocols, specimens, and reports, will

¢ made available during an inspection
or submitted to EPA If requested by EPA
or {ts duly designated representative.

The:Agency plans to {ssue in the

. Federal Registet a notice of the racelpt -

of all data submitted undor this test
ﬁmgrnm. Bubjedt to TSCA saction 14, . -

"..1he notice will provide information.

similar to that described In section 4{d), - ‘

" Except us otherwlee provided in TSCA

section 14, any data submitted will ba

by any person, - -
- Bhould the Study Group fail to _
conduct the testing wacording to the -
specified protoauls ot fail to follow

ood Laboratory Praatlane, such aatlons . -

“mude available by EPA for examinatlon |

- may lavalidate the tests. In such cases; s

duta ‘ﬁup muy still exist, and the Agonoy
muy daeoldu to rumulr‘aln a lost ruls or
otherwise require further testing. -

IV, Decision Not To Initiste Rulemaking

_The Agency has concluded that there
~are suffloient duta on oyolohexanone's
environmentul release, fate, and effucts
to indloate that, at the present time,.
cyolohexanone does not presentan .
unreasonable risk to the environment. In
addition, while the-quantity of - .




- Available dats allow the A; ency to

S ‘de(?ra ded In the environment and datu
“in

.the environment of

soctlon 4(a)(1)(B)(1}, EPA believes that

reasonably predict that the effects on
such releases will be

minimal, Cyclohexanone {s readily

Icate that eyelohexanone Is only

“alightly toxia to environmental '

organisms (see Unit L.C.), Purthermore -

“environment lavels of cyclohaxanonse In -
- Alr, water, and soils are-expected to
*. generally
- - Unlt [LA.),
* at this time requiring testing of this

e much less than 1 ppm (see’
Therefore, the Agency s not-~

substance for environmental fate o o

 effects under section 4 of TSCA.

- The Agency further belleves that the

results of the testing being undertaken. -
by the Study Group, combined with ,
exising data, are likely to provide

- sufficlent data to reasonably determine

- or predict the health effects of .

cyclohexanone for which EPA has )
concluded testing should be undertaken.
EPA,; therefore, {s not proposing a TSCA

. section 4 rule for health effects muns at
- this time, The Study Group has agreed -

to test for mutagenicity, teratogenicity,
reproductive effects, and developmental

- neuropathology, Cataractogenic effects

~

.. pursua in apidamiology study for this
- substance.
. resvaluste the need for an epidemiology

of cyclohexanone have already been
~ examinod to the Agency’s satisfaction,
‘and a 2-year oncogenicity study has

been performed by the Natlonal Cancér -
Institite, The National Toxicolo :

- Program {s now evaluating the data and -

has not yet released results. The ITC
also recommended epldemiolo
studios. However, the Agency has

- contluded that an spidemlology study 18
-not practical at this:time. Thers has not -

yet been {dentified & cause-effect

~rolationship for an effect of .

e uﬁhea;nn?tll!:l In:lm:z‘ ::l:;ulq
that {a-of sufficlent s N
.dl:tlnetlon that one could reasonably
o Agency will, however, - -

study when the results of the Btudy

Crotip's program are received,
I concluston, the Agency has decided
not to initiate rulemaking to req :

uire :
.~ further testing of oyclohexanone at this

toécpxulu

 Hewol s

- time, Howavanr, should the test results

from the Study Grouporother
information ' al 8 need for additional
lllllnr’ that :,l:q Study Group ll. :u‘)ml‘l:h ‘
orm, the Agency reserves il :
Ho Faire iaating undar section 4{a).
{s soliciting comments on the HP
Cyclohexanone Study Group's program
and the A’anoy'i declalon (o accept it in’
0

oy deing hveSommens,

time, After cons

* . of eyclohexane derivatives on selection of

.- environmental contaminants: Final R

“blus e

:negotiated test program or wi

(1) ACGIH. 1680. American Confezence of
Governmental Industrial Hyglenists, TLVS—

- Threshold limit values for chemical

substances in workroom al adopted by
ACGIH for 1960, Cincinnati, OH: American
Conference of Covernmental Industrial
Hygienists, ... ol :
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